the patient's serum to react with complement and to find out whether the complement remains free or has been fixed. An indicator as to the state of the complement is necessary. This indicator is a mixture of the red blood corpuscles of a sheep mixed with the heated serum of a rabbit which has been immunised by repeated injections of washed sheep corpuscles! The rabbit's serum contains an antibody (hasmolysin) which has been produced because of the injections of the antigen (the sheep corpuscles) and which can dissolve these cells if free complement is present. The hemolytic serum contains no complement, and if this serum be added to the sheep's red corpuscles nothing visible happens, but the corpuscles become sensitised," and need only the presence of free complement for their lysis to occur.
If, then, to the mixture of tuberculous antigen, patient's scrum and complement, " sensitised " corpuscles be added after an interval to allow any specific antibody in the patient's serum to unite with the tuberculous antigen, one of two things will happen, either the "sensitised" cells will remain intact, or they will be dissolved.
If they remain intact, the explanation is that the complement was no longer free, that it had been fixed and that the fixation had occurred because there was specific antibody Present in the patient's serum to interact with the tuberculous antigen, the inference being that the patient is suffering from tuberculosis.
If, on the other hand, the "sensitised" cells are dissolved, *t means that free complement was present, no fixation had ?ccurred, and that the patient's serum contained no specific antibody capable of combining with the tuberculous antigen; the patient is presumably not tuberculous.
On referring to the literature dealing with the test in tuberculosis, the results obtained by different observers will he found to differ strikingly. For Again, in healthy persons where there was no clinical indication of tuberculosis the percentage of positive results reported ranges from nil to 12 per cent.5
It will be found that the antigens used differ very consider-47 \ ) * ably, and although all are ultimately derived from tubercle bacilli, the methods of their preparation are widely different; again, the actual methods of performing the test differ in detail, in the amounts and exact nature of the reagents entering into the test, in the preliminary treatment of the reagents, and in the time allowed for their interaction in the different stages of the test.
It will be evident that under these circumstances a true comparison of the results obtained by all the methods used cannot easily be made. In all cases the antigen is derived from tubercle bacilli; some have used a simple suspension of tubercle bacilli in saline0; others an emulsion made by grinding the dried bacilli in salt solution7; others again have used an antigen made by acting on the bacilli with alcohol and ether. Such an antigen was used by Wang and Crocket,8 who removed the fatty substance from the bacilli by means of alcohol, ether and chloroform.
Tubercle bacilli extracted by acetone and methyl alcohol,9 have also been used. Calmette and Massol10 introduced an antigen which was made by extracting the bacilli by means of 10 per cent, peptone solution. This by no means exhausts the great variety of antigens which have been used, but serves to indicate some of the chief types.
Technique.?For the actual test the requirements are :? 1. Antigen.?In the present series of cases Besredka's antigen was used. It is a young culture of tubercle bacilli grown in a special alkaline egg broth, and is sterilised by heat. The culture is shaken to distribute the bacilli evenly and is used in a suitable dilution.
2. Patient's Serum.?5 to 10 c.c. of blood are withdrawn from a superficial vein in the arm. The separated serum is heated for three-quarters of an hour at 55? C. to destroy its native complement. This heating is done on the day of the .test.
3. Complement.?This is contained in fresh guinea-pig serum, the animal being bled in the afternoon preceding the test, so that the serum is used in from eighteen to twenty hours after bleeding. 4 . The Hemolytic System or Indicator.?Sheep's blood is obtained on the day before the test and defibrinated. On the morning of the test the blood is centrifugalised and the 48 corpuscles washed three times in saline (0-85 per cent.) in the centrifuge. The washed corpuscles, freed from serum, are made up into a 6 per cent, suspension in 0-85 per cent, saline. The corpuscles are then " sensitised" by adding to them their specific hemolytic serum, so that the final result ls a 3 per cent, suspension of sheep's corpuscles in contact with five minimum hoemolytic doses of the hemolysin. Titration of Complement.?(?) Alone. Before the actual test can be begun the complement must be titrated, in order to find out what is the least amount of it that will lead to complete haemolysis of the amount of sensitised red blood cells used in the test. This is done by making a series of dilutions of the complement beginning with 1/10, then 1/15, 1/20, 1/25, and s? on up to, say, 1/120. One volume of each dilution is added to a separate tube. To each tube is added the same amount of the " sensitised" cells and the contents of each tube brought up to the total volume which it would contain ln the actual test, by the addition of saline. The tubes are shaken and then placed in the incubator at 3f C. and examined ln half an hour. The tube which contains the least amount ?f complement and where haemolysis is complete, represents the minimum hemolytic dose (M.H.D.) of the complement.
(b) In the presence of antigen.
. As the antigen alone is able to fix a certain amount of complement the complement was always titrated in the presence the amount of antigen used in the test itself, so that a second series of complement dilutions is made up, exactly as before, hut to each is added the fixed amount of antigen; these tubes are left for an hour in order to allow the antigen to fix what complement it will; the test amount of " sensitised" cells is then added, and after half an hour at 370 C. the tubes are examined and the M.H.D. of the complement in the presence of antigen, determined. In the present series of tests this was the M.H.D. of the complement employed. As a rule Besredka's antigen was found to fix less than one M.H.D. of complement.
Having determined the M.H.D. of complement, the actual test can be proceeded with.
The Test.?The amount of each reagent to be used in the test was brought to be contained in one volume, 02 c.c. being selected as the volume of each to be used.
For each serum to be examined eight Wassermann tubes 49 ? are set up along the length of the rack, a space being left between the first five and the last three tubes.
Into each
tube is put one volume of the serum to be tested, diluted previously to I : 2.
The first five tubes receive in addition one volume of saline. Tubes 6, 7, and 8 each receives one volume of antigen. It will be noted that no antigen is contained in the first five tubes which act as controls of the serum to be tested, in order to exclude any fallacy which might arise, if the serum itself were anticomplementary and gave a false positive reaction.
Each of the eight tubes now receives its portion of complement.
Varying dilutions of complement are always used, as in most cases the amount of complement-fixing antibody contained in a tuberculous serum is small, and if too large an amount of complement were added a weakly positive result would be missed.
To the three tubes containing patient's serum and antigen, 2, 2 J, and 3 M.H.Ds. of complement are added respectively, each being contained in one volume, while to the serum control tubes are added respectively, 1, lb, 2, 2b, and 3 M.H.Ds. of complement.
All tubes are thoroughly shaken and the first stage of the test completed by leaving them for half an hour at room temperature, and half an hour at 370 C., during which time antigen and any antibody present will have time to fix complement. The next step is to add to each tube one volume of " sensitised" corpuscles; all tubes are again shaken and returned to the incubator, where they are left for half an hour. The results may then be read.
In addition to the serum controls for each serum to be tested, controls were always included for the antigen which was tested alone with 1, i?, 2, 2h, and 3 M.H.Ds.; and the controls always included a known positive and a known negative serum, treated in exactly the same way as the sera to be tested.
A parallel Wassermann test was done at the same time on each of the sera tested by the complement-fixation method.
Reading the Results.? The known positive and the known negative sera should give their proper reactions.
All the serum controls and the antigen controls should show complete haemolysis.
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Where only the antigen tubes with 2 and 2\ M.H.Ds. complement showed no haemolysis the result would be only a moderately strong positive; while a weak positive would be recorded where there was no haemolysis only in the antigen tube containing 2 M.H.Ds. of complement.
With a negative serum there would be complete haemolysis all the tubes.
Some sera will of themselves inhibit complement to a greater or less degree, and in such a case a positive result could only be returned if the amount of complement fixed by the mixture of serum and antigen were greater than the sum ?f that fixed by the serum alone and by the antigen alone.
Grouping of Cases and Results obtained in these Groups.
The patients examined in this series of tests have been Placed in five groups.
Group I.?All in Group I. showed tubercle bacilli in the sPutum, except one case where the bacilli were found in the Urine; this was a case of renal^ tuberculosis, a patient of Graham's at the Deaconess Hospital. All of them showed tubercle bacilli at the time of the test.
There were 59 cases, and in 51 (86-4 per cent.) the reaction ^v'as positive.
Of the 8 cases giving a negative reaction on the first ?ccasion, 3 were re-examined, one on four occasions with a Persistently negative result; two others gave a positive reaction ?n the second examination, so that a positive reaction was ?btained in Group I. cases either at the first or on a second examination in 89-8 per cent. , The 5 remaining cases which were negative have not, so ar> been re-examined. It is evident that a certain proportion of patients who are undoubtedly tuberculous, having B. tuberculosis in the sputum, fail to give a positive complement-fixation reaction. That this may be found in far advanced cases who are dying is a well recognised fact and, indeed, might almost be expected to happen, so that the disappearance of a positive reaction in an advancing case would be a bad prognostic sign. Negative reactions are sometimes met with in cases where the patient does not show much systemic disturbance, and it is extremely difficult to offer any explanation of why this should be. It may be that the amount of complement-fixing antibody varies from time to time and that, if the test were repeated at intervals, this variation might be shown by a variation in the strength of the reaction, the amount of complement fixed being greater at one time than at another, with occasions on which no complement-fixing antibody could be shown to be present. shown, roughly 56 per cent, were found to give a positive reaction.
It is in this class of case that great difficulty might be found in deciding whether the physical signs might not possibly be due to chronic bronchitis occurring and persisting in a patient whose tuberculous lesion had become quiescent. This would explain some at least of the negative results in this group.
In such cases a negative test or, preferably, repeated negative tests, would seem to be of some diagnostic value in distinguishing between active and inactive lesions.
Group III.?The third group is made up of cases which had been diagnosed as tuberculous, but where the condition was clinically inactive.
There are 42 cases in this group, all pulmonary. 36 (85-7 Per cent.) were negative, and 6 (14-2 per cent.) gave a positive reaction. Two of these 6 also gave a positive W.R. so that the possibility of the positive result in the T.C.F.R., being non-specific, must be considered. If the two giving a positive W.R. are excluded, then 90 per cent, of the clinically inactive Were negative by the T.C.F. test.
Group III.
Clinically Inactive.
Number.
Positive.
Negative.
Pulmonary . At first sight all those cases where there were no signs clinical activity might reasonably be expected to give a Negative reaction, but it is possible that in some of those who gave a positive reaction there had been recent activity, So that there was antibody still present in the serum in an amount large enough to react with the antigen and fix complement and so give a positive result; or, on the other hand, although clinically inactive some or all of these patients ^ay have had foci where the tuberculous process was still active enough, bacteriologically, to lead to the production of antibody by the tissues.
Group IV. contains 68 cases where there was no reason to suspect tuberculosis, and whose serum gave a positive W.R. Of those 68 sera which gave a positive W.R., 18 gave a positive T-C.F.R., so that 26-4 per cent, were positive by both tests. Of the 13 cases where the test was positive, one gave a negative reading on the test being repeated. Another, a case of malignant endocarditis, a patient of Dr Ritchie's at Craigleith, gave a strongly positive T.C.F.R. on the two occasions on which he was tested. He had an old standing lupus lesion. A third was a case of malaria, parasites having been found in the blood four months previous to the test, although at the time of the test no parasites were found. Group If these cases could be followed up and kept under observation it is very possible that some of them might turn out to be tuberculous. It cannot be denied that there are cases presenting absolutely no signs of tuberculosis which give a positive T.C.F. reaction. This is specially apt to occur in patients whose blood gives a positive W.R., so that it is essential that both tests should be done on the same sample of serum, and in this series both tests were invariably made.
A positive T.C.F. reaction in a doubtful case is of very little value unless the result of the W.R. is also known.
It is unnecessary, of course, to point out that a patient rnay be suffering from syphilis and tuberculosis at the same time and so give a positive result to both tests.
Of the 59 cases showing tubercle bacilli, 7 (11 -8 per cent.) had a positive W.R. Apparently false positive reactions may 0ccur in other infections, for instance in diphtheria patients Cooke11 found the test positive in 30-6 per cent, of 49 cases examined by him, and in none of whom could evidence of tuberculosis be found; all of those cases had received antitoxin.
Using an antigen of the diphtheria bacillus Urbain12, 13 ?btained fixation of complement with sera from tuberculous
Patients.
Rouslacroix14 examined the serum of 6 convalescents from epidemic encephalitis, all giving a positive T.C.F. reaction. Of 19 lepers examined by one observer,14 84-2 per cent. Save a positive complement-fixation with Besredka's tubercle antigen.
Conclusions.?The conclusions drawn from the results ?btained are these :?
(1) The test is positive in the great majority of cases where the presence of tubercle bacilli put the diagnosis beyond doubt (86-4 per cent.).
(2) A large number of patients with clinically active tuberculous lesions give a positive result (5 5-8 per cent.).
(3) In a high percentage of patients with clinically inactive lesions the test is negative (85-7 per cent.).
(4) A certain number of apparently non-tuberculous subjects may give a positive reaction.
(5) Where the YV.R. is positive the T.C.F.R. may also be positive even where there is no evidence of tuberculous affection. Both tests should always be done.
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(6) While at present the test is not absolutely reliable and has therefore a relatively limited value in the diagnosis of a suspicious case, it may be of real value in differentiating between an active and an inactive lesion. Since then special wards at Craigleith Hospital were made available for the reception of these doubtful cases. The importance of the early diagnosis of pulmonary tuberculosis is an accepted fact. In the group of pensioners at present under review, it has not been so much a question of early diagnosis, but rather that of differential diagnosis in patients suffering from pronounced pulmonary symptoms. During the war several factors largely increased this class of case. One need only refer to three causes, viz.: (i) gas warfare, (2) the influenza epidemic, and (3) the exposure of the elderly temporary soldiers to bad climatic conditions at home and abroad. The question of differential diagnosis was fully discussed by Prof. Rist in Glasgow more than a year ago at the British Medical Association Meeting. He gave figures showing how much " over diagnosis " of pulmonary tuberculosis had taken place in the French Army during the war.
In coming to a diagnosis in such cases one has to collect all the available facts from the patient's history, physical examinations and the results obtained from special tests. Our object to-night is to discuss the value of the complementfixation test as a factor in the cumulative evidence. My Practical interest in this test began in the winter of :9i9-20, when the sera of a large number of tuberculous cases, showing a variety of lesions, were submitted to Dr In all cases the diagnosis of pulmonary tuberculosis had actually been made, or at least strongly suspected, by more than one clinician before being sent for special investigation.
The Ministry arranged that these Patients could all remain in hospital for twenty-eight days necessary, so that repeated physical examination and other tests could be carried out.
Practically every case suffered from chronic cough, expectora-^on, pain in the chest and dyspnoea in varying degrees of mtensity, i.e., they all suffered from local chronic pulmonary symptoms. In about 40 per cent, of the cases there was a history of " spitting of blood" varying from mere streaks in the sputum after coughing to a frank haemorrhage. Very few eases were admitted who showed a report of the presence of chir. 57 d 2 k tubercle bacilli in their sputum. In such cases the diagnosis was already established and the necessity for sending them to be specially reviewed did not exist. The diagnostic problem at issue was not the differentiation of presently active tuberculosis from a chronic lesion, but one was asked to give a definite statement as to whether the pensioner should be classed as a tuberculous case?chronic or active?as the case might be. This line of classification was necessary as many pensioners show quite definite evidence of past active disease where fibrosis has been established, but in whom exacerbations or relapses may take place at some future date. Many such cases naturally show evidence of emphysema as a consequent result of their tuberculous fibrosis.
The chief interest in our work lay in our efforts to correlate clinical and serological findings. Many workers in this field have shown high percentages of positive results when tubercle bacilli were present in the sputum. These investigations are of course necessary from a control point of view, but are of no value in a case where the diagnosis has already been made certain by the finding of tubercle bacilli in the expectoration. Cases which show a positive serological test and no tubercle bacilli in the sputum deserve fuller consideration and study.
Gosse and Punch followed up about 20 per cent, of such cases and found, after the lapse of one or two years, 45 per cent of those traced had developed tubercle bacilli in their sputum.
In our series of cases Dr Nimmo-Smith knew absolutely nothing about the clinical findings till weeks after he had made his report on the serum. In the majority of cases I came to a tentative conclusion before receiving the serological report and found that in two cases at least I would probably have regarded the case as non-tuberculous without this test. In two or three cases there was doubt as to the presence of tuberculosis on the physical examination alone, although the previous history was suggestive of a past active tuberculous lesion. In these cases I found a positive test was of much value in arriving at a definite conclusion on the case. This statement may lay one open to the criticism of bias in a positive serum reaction when the case may appear a little doubtful clinically, but one must remember that all the cases in this group had at one time been previously suspected by at least two medical men of being tuberculous. My experience with the test in this group of cases leads me to regard it as a useful part of the cumulative evidence in favour of tuberculosis.
In this group it was of course not possible to follow them up to test the serum reactions at stated intervals, and compare the results with changes in the clinical findings which might take place. In our group of 160 cases I felt justified in confirming the tentative diagnosis in 75 patients, and in these the test was positive with 26 cases. Two cases who gave a positive reaction have not been included because they also showed a positive Wassermann reaction, and had no T.B. in the sputum.
In classifying our cases an endeavour has been made to group them into clinically active and clinically chronic cases.
1 he basis of classification which we have used was that suggested by Sir Robert Philip more than twenty years ago, in "which due appreciation of the local and systemic manifestations was recognised. Of the 26 cases giving a positive fixation test 20 have been regarded as active for the following reasons viz : Six cases showed tubercle bacilli in their sputum at the time of the test in addition to other signs of activity. Eight cases showed persistent apical crepitations with some degree of Pyrexia, two having had recent haemorrhages. Five showed Persistent apical crepitations, fine in quality, without any obvious rise of temperature, although the pulse was quickened and they became easily exhausted. One case showed a fistula ano with active pleurisy. Six cases gave a positive fixation test and were classified as chronic tuberculosis for' the following reasons: One had been active a year before, and was then in a hospital for advanced cases. One had received six months' sanatorium treatment and as a result gained two stones in weight. One showed a chronic left apical lesion, was well nourished and in good general health apart from his chronic cough. Another showed a left apical lesion which on X-rays was reported.as having sago grainhke masses in this region. He showed no rise of pulse or temperature. Two cases would probably have been classified as non-tuberculous had it not been for the fact that they gave a positive fixation test. The first case showed the typical signs ?f aortic incompetence and mitral disease. Physical examination ?f the lungs showed only slight apical impairment on the left side. His record card gave two entries which were of interest (0 4-9.20 ? "Active tuberculosis of the left apex with history 59 Ik of haemoptysis." Six months later the following entry appears ?"No evidence of pulmonary tuberculosis at present." The second case was a well-developed man weighing 155 lb. He said he suffered from pains in his chest and cough since leaving the Army. There was again slight left apical impairment on percussion and slight impairment over the left lung posteriorly. The breath sounds being faint in these areas. Radiographically the appearances were those of chronic bronchitis.
Ten cases were regarded as active on the clinical classification basis, but gave a negative fixation test. Only one of these showed tubercle bacilli in the sputum, he had a toxic appearance and showed slight rises of temperature. Another had been in an hospital for advanced cases in 1920, and showed persistent left apical crepitations. The others certainly only showed very slight evidence of systemic disturbance, but all had some faint persistent moist apical crepitations.
The remainder of this group of 75 cases, diagnosed as tuberculous, were classified as chronic, and in only 2 was there any reasonable doubt in placing them in this group. None of this chronic group showed a positive complementfixation test.
A word might here be added with regard to two cases of the control series, i.e., cases showing tubercle bacilli in their sputum, and not in the group of 160 pensioners. One case has given three consecutive negative reactions.
He was regarded as a case of bronchitis before being sent to the sanatorium and shows quite definite bilateral disease with active local physical signs, although not very pronounced. When he came to the sanatorium first there was considerable disturbance of pulse and temperature and it was only after explaining fully to him the absolute necessity of prolonged rest in bed that he began to improve. His progress has been slow and he is only now, after being up and about for four months, able to do light gardening work. Any attempt to increase his work causes increased pulse frequency. The general impression he gives us is that he has reached his limit and will probably break down soon when he returns to normal conditions. I regard him as a case of good soil for the T.B.
with little or no resistance.
In the other case there was a chronic cavity, but she made sufficient recovery to leave the hospital for advanced cases, indicating that the general resistance was good. 60 The following conclusions seem justified :?
(1) When definite clinical activity is present a high percentage of positive findings may be expected.
(2) The cases of slight or doubtful activity give varying results as interpreted by the serological test.
Here, of course, the personal factor appears in estimating what may be regarded as clinical activity. My classification of the cases has been strict, and if I had reasonable doubt regarded the case as slightly active rather than chronic.
(3) Cases showing evidence of chronic lesions with no local or systemic activity gave few positive results, this opens up the whole question of the value of the test in prognosis. (4) The association between tuberculosis of the lungs, chronic bronchitis and emphysema is an intimate one. In pensioners who have been exposed to gas warfare or the sequelae of influenza give rise to considerable difficulty in differential diagnosis. In a proportion of these doubtful cases I feel that the test is of real value in adding a fresh positive or negative point to the evidence already obtained. Finally, I should like to express my thanks to Sir Robert ^ hilip, at whose suggestion this special Department of the Ministry was organised, and who gave me the opportunity of Carrying out this work. We should also like to thank Dr Richardson in obtaining for us official sanction to bring this communication before the Society. He has given us every facility for carrying out our work. Our thanks are also due to Dr Lyall for his helpful interest in our work. Without the generous assistance of Dr R. N. Gibson, Resident Physician at Craigleith Hospital, the clinical records would have been incomplete. 61 k Professor Sir Robert Philip was unable to attend the meeting, and in sending his apology to the President wrote the following, which was read by the President:?
The significance of the Complement-Fixation Test in relation to tuberculosis well merits discussion. The subject has long interested me, and, could I have been present, I should have wished to raise one or two points, which perhaps you will allow me to state crudely in a sentence or two.
There can be no doubt that a large proportion of patients suffering from tuberculosis give a positive reaction to the test. Those positive reactions are obtained chiefly in cases about which, on other grounds, there can be no manner of doubt as to the diagnosis. I have not yet seen a certainly positive reaction in a case where there was, in my opinion, serious difficulty as to diagnosis. On the other hand, some cases, about which there can be no doubt as to the diagnosis, fail to react positively to the test.
Those facts imply that, in so far as the initial diagnosis of the Thus, for example, it may well be that, in case of arrest of the process?whether temporary or permanent?the associated serological conditions are such as to exclude the possibility of a positive reaction. such a case, when physical signs and other evidence may conclusively point to the presence of tuberculosis, the absence of the positive reaction affects the issue in no way.
On the other hand, the occurrence of a positive reaction may mdicate that, however quiescent the tuberculous process may seem to be,' as judged by other lines of evidence, systemic intoxication continues to be present in the given case.
If there be anything in this view, it is apparent that the value and finesse of the test are greater than might at first sight appear. ^7hile unnecessary and sometimes even misleading in connection with the initial diagnosis of tuberculosis, the test may be found of especial service in a limited group by determining whether activity,. ln the stricter sense of the term, be present or not.
Even if the test be of minor value in relation to what I have termed the initial diagnosis, it may yet prove of great significance ln the evaluation of the actual state of the process, at a given time, and, from time to time, in the same patient. Certain observations incline me to think that this may be so, and I suggest the line of investigation as one likely to be fruitful.
For, after all, if the initial diagnosis of tuberculosis is in most cases simple enough, it is of limited value. By far the more serious ,ssue in a given case is the determination, from time to time, in s? protracted an illness, of the present state of the patient's response and resistance.
Dr Andrew Rutherford said?I have been particularly interested ln this matter for the last year or two, and in my capacity of Pathologist to the Royal Victoria Dispensary I have been enabled with the kind co-operation of the Clinical Staff to have tests carried ?ut during the last eighteen months or so on over 600 patients. I am unable at the moment to present any detailed analysis of these results, but perhaps I may be permitted to give my general impressions, although these must be received with a certain amount of reservation.
The vast majority of cases tested have been pulmonary, and the technique employed almost identical with that which Dr Nimmo-Smith has described, except in the case of the antigen used, which js that recommended by Dr Inman of the Brompton Hospital. This is a saline emulsion of a strength of about two thousand million bacilli to the cubic centimetre, made from a month-old potato culture ground UP in a mortar. This antigen is prepared the day before the tests-63 are carried out, and it is standardised as to its complement-absorbing power immediately before the actual tests are proceeded with on each occasion. At the time we started performing those tests the antigenic saline emulsion was employed in the living state. It was found, however, on doing parallel series of tests with living and dead emulsions that the dead antigen gave the same results as the living> and in positive cases appeared to yield what might be termed more clean-cut reactions. Dead antigen has therefore since then been employed as a routine. Dr Nimmo-Smith has used a different antigen, namely Besredka's, which appears to be the favourite in France.
It is interesting to note, however, that during the last few months in a considerable number of cases serum has been divided and examined by him and also at the Victoria Dispensary, and the results obtained have tallied exactly in every instance. As regards my own results, and speaking roughly, there have been 90 per cent, positive reactions in cases of active tuberculosis with tubercle bacilli in the sputum. A small number of cases of undoubted acute tuberculosis, and some advanced cases shortly before death have given negative reactions. The percentage of positive reactions appears to run parallel with the amount of lung involvement and also with the amount of systemic disturbance, the figure being approximately 90 per cent, m cases with much systemic upset and also in those with much involvement of pulmonary tissue : whereas when constitutional disturbance is slight or lung involvement little the percentage of positive reactions is nearer 50.
Cases with a definite history of free haemoptysis are also found to yield a very high percentage of positive tests.
A certain number of tests have been carried out in cases of bone, joint, and gland tubercle, but the number is scarcely sufficient to warrant any definite statement being made. A few cases of malaria were tested. These were all afebrile, but had had recent attacks. The reactions were all negative.
Seventy tests carried out on presumably healthy persons were all entirely negative. Fifty-seven tests have been carried out in patients apparently suffering from diseases of various kinds other than tubercle.
These were for the most part medical out-patients in Leith Hospital, and private patients in only three cases did a positive reaction turn up-One was a child with an apparently non-tuberculous chest complaint: another was a man aged 55 with a subcutaneous lump in the region of the right nipple which turned out to be a tuberculous abscess originating from a rib, and there was no evidence other than the serological test to indicate tubercle here. The third gave a weak positive reaction and occurred in a patient suffering from arteriosclerosis and myocardial degeneration with no evidence of any tuberculous infection at all. I would have liked to hear the ideas of Drs Nimmo-Smith and 64 Hewat as to the possible value of quantitative tests in relation to the clinical condition. Several writers state that the intensity of the reaction has no connection with the clinical condition, but I am inclined to doubt this, and as a matter of practical medicine I think it ls highly necessary to define, one way or other, the value of quantitative tests in estimating the progress of a case towards cure, just as in the case of the Wassermann reaction in syphilis. Dr Nimmo-Smitb has alluded to the question of cross-fixation, and it certainly is necessary ln reading results to know the result of the Wassermann reaction. Cross-fixation undoubtedly is a difficulty, but I do not think it constitutes a difficulty which has a serious bearing on the practical Va-lue of the test. It appears to arise more with some antigens than Wlth others. At the Royal Victoria Dispensary out of 600 patients, 
As far as possible, all doubtful cases of tuberculosis in Scotland
Were admitted by the Ministry for observation under Dr Hewat, in the earlier days to Ivingscroft, and more recently, to special Observation ^ ards at Craigleith Hospital, where his co-operation with Dr Nimmo-Smith in the pathological laboratory had not only been of the greatest assistance in deciding on the diagnosis and the connection, or otherwise, with war service, but had also laid the basis of the most interesting communication they had just heard. Many claims to pension in respect of tuberculosis were still being received and valuable aid towards arriving at a just decision was afforded by their work.
Unfortunately a large proportion of pensioners at present under ln~patient treatment were tuberculous. It was probable that, during the recruiting for the Great War, many undetected early or active cases infection in the crowded billets and quarters on board ship inevitable during a campaign. In the next war every precaution would have to be taken to prevent this, and he thought that Dr Nimmo Smith (let us hope grown very old) with a perfected complement-fixation test, would be a very important feature of the recruiting boards of the future, in the effort to exclude potential infective agents from the Armies.
Professor Thomas Mackie said that the results of the test were inconstant and opinions were conflicting, therefore the utility of the test was uncertain to the general practitioner. He referred to certain variations of technique, and specially to efforts at increasing the intensity of the reaction in weakly positive sera. He was inclined to regard the test as specific in certain cases, but on the whole considered the results too inconstant to make the test of general practical utility, although he admitted it might be of value in a limited class of case. History.?Baby John S., aged 3 months. Baby was full-time child,, delivered with forceps. He was a well-nourished baby, of normal height, and apparently healthy. Breast-fed. Discharge was noticed from both eyes when child was one day old. This was treated with eye drops " and boracic bathing, and the inflammation and discharge had disappeared at the end of a week. During the second week, '?he middle finger of the left hand was seen to be swollen and red* treatment was given. When the baby was 3-J weeks old, there ?ccurred swelling of the right knee, which was fixed and painful, ^e was taken to Leith Child Welfare Centre, from Treat)?ie?it a?id Progress.?The arthritis was treated locally with Sequent fomentations, and the knee was kept at rest. Detoxicated gonococcal vaccine was given twice weekly, beginning with min. i. and rising by min. i. each time to min. v. (i.e., 5>000>?oo,ooo 0rganisms). The inflammation of the knee soon subsided, and the baby continued to thrive and to put on weight. He was discharged from hospital on 5th November 1923, with only slight thickening of the lower end of the femur, and some grating in the knee-joint on passive movements. Eight days later baby was re-admitted to hospital. 67 / Condition on Re-ad?nission.?Baby cried continuously and seemed in pain, especially when laid on his back. On examin tion a rounded diffuse swelling was seen, extending over an area oi about 3 inches at the level of the upper four or five dorsal vertebra There was marked tenderness on palpation, and the baby only stopped crying when laid on his face. Temperature, 99? F. 5 pulse, 118.
Treatment and Progress.?Baby was placed prone in his cot, and kept at rest by lateral sandbags. In this position he slept quietly and seemed relieved. The bi-weekly vaccine dose was continued, and the condition steadily improved. In about a week the child could be laid on his side, and moved without crying, and in three weeks' time he lay on his back quite contentedly. There is still some thickening over the affected vertebrae, but there seems to be no tenderness, pain or interference with movement. The child has gained weight steadily. Mother's History.?Mrs S., aged 21, married three years, two children; eldest child is healthy and has shown no signs of any specific disease. Second child is the baby shown. Vaginal discharge was present during the latter part of this pregnancy. This discharge increased considerably during the first month of the puerperium, and has continued since. When baby was about a week old the mother had a painful swelling of the right elbow, which lasted for about a week.
Condition on Admission with Baby.?Metacarpophalangeal and interphalangeal joints of the little finger of the left hand were swollen and tender, and could not be moved. Vaginal discharge was profuse and purulent, cervix red and granular. Cervical smears showed gonococci, both intra-and extra-cellular. Wassermann reaction negative. Complement-fixation test for gonococci was weak positive.
Patient was very ansemic and run down. Treatment and Progress.?Local treatment?glycerin and ichthyol plugging, with daily cleansing of the vagina; later, protagol swabbing. Detoxicated gonococcal vaccines, beginning with bi-weekly dose of min. v. and increasing to min. xx. (i.e., 25,000,000,000 organisms). On three occasions patient had a rise of temperature after the dose of vaccine, once up to 103?, with shifting pains in the abdomen. The vaccine was stopped for a week and the dose reduced. The affected joints of the left hand were kept at rest, and later were rubbed with iodo-vasogen. The ansemia was treated with Blaud's pill and arsenic.
General condition has greatly improved. The joints are not now painful, but there is still some stiffness. The vaginal discharge is very much less.
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Exhibition of Patients
Mr David Lees showed four cases of Interstitial Keratitis treated by Bismuth Salts. Interstitial keratitis, whether following ?n acquired or congenital specific disease, is one of its many manifestations and not a separate disease of itself. It may occur in acquired disease comparatively early in the generalisation stage. In congenital conditions it usually appears about the time of the second dentition or at any subsequent date. On account of the etiology the treatment is essentially the treatment of specific disease, and it is advisable to remember that there are in many patients who are suffering from keratitis other signs and symptoms of specific infection which require Slmultaneous and prolonged treatment.
The arsenobenzol preparations are still our most potent drug in the treatment of syphilis, and there is no doubt that their value is enhanced by administering in association with them mercury and iodides.
There are, however, certain cases which one meets with, and three ?f the cases shown this evening illustrate this, in which both arsenic and mercury are contra-indicated. In such cases the bismuth salts, and especially pure metallic bismuth, act as potent spirillicides and give excellent results.
In the first case the patient had suffered previously from arsenical dermatitis subsequent to the second injection of novarsenobillion given for interstitial keratitis and was dangerously ill for some time, so that the re-exhibition of arsenic when the keratitis recurred two years later Was out of the question.
In the second case, the patient, subsequent to three very small injections totalling 0.64 grams, developed a toxic erythema and slight jaundice contra-indicating further administration of arsenical drugs.
In the third case, the contra-indication to arsenic and mercury was a persistent and increasing albuminuria and oxaluria.
In the fourth case arsenic and bismuth were exhibited in combination.
In a series now of over 150 cases of all stages of specific infection treated by bismuth salts given intramuscularly either alone or in combination with the salvarsan derivatives, one has been impressed with the potency of bismuth especially in the later manifestations of specific disease, such as gummatous conditions. From observations of its action on open lesions intramuscular bismuth is, I think, a more potent drug than mercury, but probably less potent than the salvarsan group. It is, if carefully administered, less toxic than mercury and gives rise to few if any signs of intolerance. Local pain at the site of the injection is rare, and may be avoided by the use of a suitable preparation and by careful technique. Effects of the skin and mucous membrane such as dermatitis and stomatitis, which are uncommon, CHIR. 69 E can be prevented by careful dental hygiene and are not sufficiently serious to interfere with the use of the drug. Nephritis and colitis have been reported but are rare. Headaches, depression, and other general signs of intolerance are rarely present, although if one is not careful in avoiding the injection of the drug into a vein a modified herxheimer reaction may occur.
Bismuth was first recommended in the treatment of syphilis, in 1899, by Balzer, and later, in 1916, Santon and Robert1 reported on the use of it in trypanosomiasis. In 1921 Sazerac and Levaditi2 reported on the use of a tartro bismuthate of soda and potash, and their results were confirmed by Fournier and Guenot3 in a series of a hundred cases.
In both primary, secondary, and tertiary lesions excellent results were obtained by this preparation. In July 1922 I was able to obtain some of this preparation which is known as trepol, and after using it in some eight to ten cases was impressed by its action on the open lesions. It had, however, the objection that it frequently gave rise to stomatitis and was followed in some cases by considerable pain at the site of the injection.
In November 1922 I obtained from Messrs Burroughs, Welcome & Co. some metallic bismuth suspended in creocamph solution at a melting point of 370 centigrade. Initially the preparation contained rather too much creosote, and the patients complained of a tarry taste in the mouth subsequent to its injection. The preparation of creosote and camphor in a bland oleo-wax medium have now been altered to avoid this, and the precipitated bismuth metal is suspended in the preparation which I am using in a creocamph basis in astrength of 0.15 grams of the metal in each c.c. of the preparation.
Over 100 cases have now been treated with this later preparation and in all there has been marked improvement with few, if any, signs of intolerance apart from an occasional blue line on the gums. There are some preparations of bismuth which contain a certain amount of lead, but the makers have taken every precaution to guarantee that there is no lead contamination present, and bismuth, I understand, gives rise to this sign also.
The commencing dose one has given to the adult is 2 c.c. equalling 0.2 grams of the metal. This is repeated at intervals of five to seven days, and the dosage increased in many cases to 3 c.c. or 0.45 grams of metallic bismuth.
In adult patients one finds that the average total amount of the drug required to appreciably influence the lesion and the Wassermann test is from 20 to 30 c.c., that is from 3 to 4.5 grams of the drug. The general conclusions which one would draw from the first-
year's experience of its use is that it is a very efficient remedy though scarcely so potent as the arsenobenzol drugs. It is specially indicated 70 in cases resistant to or intolerant of arsenic. The best effects are obtained by combining arsenic with bismuth and regarding the latter as an adjuvant to the former. As such it is rather more potent than mercury and scarcely, I think, so toxic.
The injections are given in the same way as mercury. The needle IS plunged into the outer quadrant of the buttock a little above the level of the upper end of the cleft of the nates. The preparation ls heated and slowly injected with a hypodermic syringe. If the technique is good no induration or pain is set up. It is always advisable to use a needle of fairly large bore, and to make certain that no blood oozes from the needle after it is inserted into the buttock apart from the syringe containing the drug. Perception of light in left which was covered with a dense haze. Patient showed high arched palate, rhagades at the angles of the mouth, but no other gross stigmata. Wassermann test was negative.
Between 29.5.23 and 12.7.23, 22 c.c. bismuth cream equalling 3-3 grams vvas administered intramuscularly. The right eye showed subsequent to this great reduction in the density of leucoma. She could look at light and distinguish figures at 7 feet and could read large print when held close. the left eye all pain had disappeared, and although there was still some shght ciliary congestion it was confined to a narrow band around the cornea. The opacity was markedly lessened.
Between 16.8.23 and 22.9.23 bismuth was again exhibited. A total of 25 c.c., equalling 3-75 grams of the drug, was administered. During this course slight gingivitis and a blue line developed but reacted very rapidly to cleansing of the mouth and intravenous injections of thiosulphate of soda. The eyes are now very markedly improved and vision also. Case II. Recommended by Dr Cameron, Eye Department. Female, aged 17, Congenital Syphilis.?Third child, the two previous being Premature and dying at birth or immediately afterwards. Began to lose s'ght of right eye January 1923. Had attacks of chronic rheumatism at age 9 and 14.
On admission 21.3.23 total blindness of left eye due to optic atrophy and choroiditis. With right eye fingers could not be counted at half a metre. The whole cornea was steamy with semilunar infiltration. At the lower border ciliary congestion was very well marked. There were no ?ther stigmata of congenital disease. The Wassermann test was strong positive.
Patient was treated with 0-2 grams neo-salvarsan followed in four days by 0-24 centigrams sulfarsenol, intramuscularly, and four days later by ?*2 grams of neo-salvarsan. Two days later there was vomiting, severe headaches, and there appeared a generalised erythema over the arms and 71 legs, scarlatiniform in character. Four days later bile was present in the urine and the conjunctiva had a distinct icteric twinge. All specific treatment with the exception of iodides was ceased until May when the patient had recovered from the dermatitis and the jaundice, but the eyes were still greatly inflamed and congested. On the 17.5.23 0-12 centigrams sulfarsenol was given intramuscularly, and even this small dose was followed in twenty-four hours by a recurrence of the erythematous rash and slight albuminuria. On the 28.5.23 1 c.c. bismuth cream was given intramuscularly, and gradually increasing doses at five days' interval, giving a total of 18-5 c.c. between 28.5.23 and 16.7.23. The eyes made rapid improvement. The albumen disappeared from the urine and there was no sign or symptom of intolerance. After a month's rest bismuth cream was again exhibited on 20.8.23, and between this and 29.11.23 26 c.c. of bismuth cream have been administered and the drug has been extremely well tolerated.
The right eye has now good vision and shows little if any trace of the previous keratitis. There has been no intolerance and no sign of albumen or of dermatitis. The Wassermann test has been reduced from strong positive to very weak or doubtful positive. The patient has gained weight.
Case III. Recommended by Dr Cameron, Eye Department. Female, aged 17, Congenital Syphilis.?Suffered from interstitial keratitis in 1916. In 1918 fractured right elbow which is now ankylosed. Had glands in neck incised when a child and also suffers from slight deafness.
Patient admitted on 2.7.23 very emaciated; parietal bones prominent ; marked flattening of the nose and suppurating dacryo-cystitis on the left side and caries of the nasal bone. Both eyes showed corneal steaminess, the left more so than the right, and ciliary congestion. Irido cyclitis and choroiditis were also present. Urine showed albumen, casts, and a trace of blood. The Wassermann test was strong positive.
Small doses of sulfarsenol intramuscularly were exhibited at intervals of four to five days commencing with 6 centigrams. The patient was given a total between 2.7.23 and 20.9.23 of 1-21 grams of sulfarsenol. Albumen and casts still persisted and oxalates were still present in the urine, and on account of the small doses given the eye condition was not showing any improvement. On the 5.10.23 bismuth treatment was commenced, and between 5.10.23 and 29.11. 23 8 c.c. of bismuth had been given in combination with small doses of sulfarsenol and small doses of neokharsivan. The eyes showed a very marked improvement since bismuth therapy was commenced in combination with the arsenical drug. The albumen, the casts, and the oxalates have practically disappeared from the urine. The patient whose weight on admission was 4 st. 5 lb. is now 5 st. 7 lb. There has also been a marked improvement in the general health. Case IV. Recommended by Dr Cameron, Eye Department. Male, aged 9? Cojtgenital Syphilis.?Reported 22.7.23, with history of another boy having stuck his finger in the patient's right eye. Both eyes showed signs of previous blepharitis. In right eye there was diffuse steaminess all over the cornea, very marked ciliary congestion and dense vascularisation over inferomedial aspect of the cornea. Photophobia and lacrimation were 72 very marked. The left eye showed a diffuse haze all over with one or two spots. Patient showed a typical facies, flattened nose, flattening of the malar bones, and peg-shaped teeth. There was also a small patch of leucodermia on the left side of the neck.
From 23.7.23 until 1.10.23 the patient was given 1-7 grams of neokharsi van and sulfarsenol and 11-5 c.c. of bismuth. The eyes at the end of this time were perfectly clear and showed a marked improvement. Between 1.11.23 and 29.11.23 5 c.c. of bismuth and 072 grams of sulfarsenol have been given.
There have been no signs or symptoms of intolerance. No stomatitis, and the patient has increased in weight and vision is now very good. \ From the observation of these 4 cases which were extremely severe, and from the observation of over 150 cases of acquired disease of all types during the past year, one is, I think, justified in concluding that we have in the intramuscular injection of metallic bismuth, prepared by fine precipitation and present in a very fine state of subdivision, suspended in a creocamph basis, a very valuable drug in the therapy of syphilis. It is not so potent as the salvarsan group, but is, I think, more potent than the mercurial group whether they are given by inunction, intramuscularly or by mouth.
The best results so far, from one's observation, are obtained in cases where one can exhibit the salvarsan drugs in combination with bismuth; but bismuth is invaluable in those cases which show signs of intolerance to arsenic and mercury, and in which mercury and arsenic are contra-indicated.
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Read. Acad. Sc., 1921, 173, p. 674. Dr W. T. Ritchie showed a case of Progressive Lipodystrophy. -?Female, aged 24, single, book-keeper. The disease, which was neither hereditary or congenital, began at the age of 11 years by the face becoming thin. The thinness of the face was progressive for two years and was subsequently stationary. The face, arms, and the trunk down to the level of the iliac crests were very thin by loss of subcutaneous fat. The gluteal regions, thighs and legs, were plump owing to excess of subcutaneous fat. The muscles were healthy. There was no evidence of disturbance of function of the thyroid, pituitary, pancreas, ovaries or suprarenals. Lad aged 17. Injury with circular saw, cutting through extensor expansions of the four fingers of the left hand, with compound comminuted fractures of the proximal phalanges of the four fingers. The bones of the fourth and fifth were completely divided, and the first and second almost entirely.
He was admitted on the 22nd November 1923.
The House Surgeon, Dr Morrison, under an anaesthetic, cleaned the wound and stitched the extensor expansions with catgut. Active movement was begun within twenty-four hours with extreme gentleness, and was daily increased, and now the patient is able almost completely to extend the fingers?the fourth and fifth not so well as the first and second?and flexion is practically complete. His hand is a useful one after a very severe injury, and that in two months' time. This is a case which illustrates admirably the treatment of severe injuries by early active movement.
Dr W. A. Alexander showed three specimens illustrating unusual causes of acute intestinal obstruction, viz.: (1) The tying of a knot on a Meckel's diverticulum; (2) herniation into the intersigmoid pouch; (.3) the presence of a tendinous band extending from the fundus of the uterus to the peritoneum over the apex of the bladder.
